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ture of such crystals. The fact, pointed out by Groth, that some
substances only rotate the plane of polarisation when in the solid
form, is not a complete proof, as on entering into solution equivalent
amounts of laevo- and dextro-rotatory substances may be formed and
so make the solution inactive. As a matter of fact, Groth has found
that a solution of NaC103 in which laevo- and dextro-rotatory crystals
of this substance are dissolved, can deposit both laevo- and dextro-
rotatory crystals.
If the optical activity is entirely conditioned by the peculiar crystal-
line form of some substances, enantiomorphous crystals, such as the
regular tetrahedric or trapezoidal hemihedric substances, should
necessarily have the power of circular polarisation. This is not the
case. For instance, L. Wulff691 has shown that lead, barium and
strontium nitrates, in spite of the regular tetrahedric form of their
crystals, i.e. their enantiomorphous constitution, have no effect on
the plane of polarisation either in the solid or dissolved state. A
further series of substances whose crystalline form is that of the
trapezoidal hemihedric substances did not show any optical activity
when examined by Wulff. This fact implies that the cause of the
property of circular polarisation must be dependent on the chemical
constitution of the crystal nuclei, quite apart from the physical
structure of the crystal; optically active substances must not only be
enantiomorphous, but must have a definite chemical structure. For
instance, lead, barium and strontium nitrates are truly enantiomor-
phous, but they do not possess the structure of optically active sub-
stances and they are, therefore, optically inactive. Hence it is neces-
sary to enquire what chemical structure is essential to render enantio-
morphous substances optically active.
It is probable that the optical anomalies of some regularly crystal-
lisable substances are of a constitutional nature, and if the chemical
factors, such as those which cause the optical abnormalities of the
alums, could be discovered, it is not improbable that these factors
would be the causes of circular polarisation.
The following facts show that chemical structure has an undoubted
influence on the optical properties of crystals :
Mallard, in his studies of the zeolites, has observed that, on pro-
longed heating, these slowly change their optical properties in con-
sequence of the steady loss of their water of crystallisation, i.e. by
changes in the side-chains, until finally the crystal has the properties
of the anhydrous substance. This condition continues if a re-
absorption of water is prevented, as by embedding in Canada balsam;
but if the temperature reached has not been excessive and the crystal
is allowed to cool in moist air it will regain its water almost completely,
and, simultaneously with this, its optical properties. In this way
Mallard has found a direct proof for the dependence of the optical
characters on the chemical constitution.
In the case of circularising substances, it is noteworthy that Le